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INTRODUCTION
A variety of compounds, including benzidine, induce liver tumors in mice [l-41. The mouse liver has four major lobes consisting of the central. or median which contains the gall bladder, the left lateral, the right lateral and the small leaf shaped caudate [5] . It is often assumed that the lobes of the liver all react to the same degree of hepatotoxic agents, but some investigators have suggested that specific lobes of the liver may be more susceptible to toxic agents [6] . The main objective of this report was to attempt to show that there is a relation between the incidence of benzidineinduced liver tumors in mice and the mass of the liver lobes.
MATERIALS AND METHODS
The study included a total of 3456 F1 (C57BL/GJfC3Hf/Nctr females X BALB/ cStCrlfCSHf/Nctr males) and FZ (F1 females x F1 males) mice. Weanling animals were housed, 4 per cage, in a room maintained at 22-23OC. Food and water were provided ad libitum. The animals were fed Purina 5010C meal and dosed water containing 0,30,60,120,200 or 400 parts per million '(ppm) of benzidine dihydrochloride. Groups of mice consisting of 1,344, 1,152, and 960 mice were killed at 40, 60 and 80 weeks, respectively.
At death, each animal was given a unique carcass identification (CID) number. Detailed necropsies were performed and gross and microscopic findings were collected on approximately 45 tissues or organs as previously described (7) . Sections of the median and left and right lateral lobes of the liver were collected in addition to other tissues. Sections of the caudate lobe and additional sections of other organs were taken of grossly visible lesions. Specific lobes of the liver containing liver neoplasms were identified grossly and confirmed microscopically. Our studies at NCTR involving liver tumors in mice have shown that there is an excellent correlation between gross and microscopic findings of liver tumors in mice, and that almost all liver tumors are visible grossly [8] . The tissues were fixed in Bouin's solution for 18-24 hours. After fixation the tissues were routinely trimmed, placed in plastic cassettes for processing on an autotechnicon on a 4-hour cycle and embedded in paraffin blocks. Routine paraffin sections were cut at 5p and stained on an automatic stainer with hematoxylin and eosin (H & E) as previously described [7] .
RESULTS
Our results indicated a variety of histopathologic lesions including liver neoplasms which have been reported in separate papers (9,lo) . This report will attempt to assess the susceptibility of specific liver lobes to the induction of liver tumors with benzidine dihydrochlo-FRITH ET AL.
TOXICOLOGIC PATHOLOGY ride. The use of the term liver tumor in this report includes both hepatocellular adenomas and hepatocellular carcinomas as described by Frith and Ward [ll] . Mice killed at 40, 60, and 80 weeks responded with similar ratios of tumors between liver lobes and the groups were combined ( Table 1 ). The distribution of liver tumors for the F2 males was 31%, 30%, 28%, and 11% for the left lateral, right lateral, median and caudate lobes, respectively. For the FP females the distribution was 29%, 25%, 25% and 21% for the left lateral, right lateral, median and caudate lobes, respectively. The incidence of liver tumors by lobe was tested using the actual numbers of liver tumors observed grossly in the X2 calculations. Although an animal may have had d tumor in more than one lobe, the two tumors were treated as though they were independent. The incidence of neoplasms in the caudate lobe was significantly different (P < .05) from the other three lobes for the F2 males. In the F2 females,d significant difference was detected between the caudate and the left lateral. The distribution for the F1 females was 28%, 25%, 26% and 21% for the left lateral, right lateral, median and caudate lobes, respectively. In the F1 males, the distribution of liver tumors was 29%, 23%, 29% and 20% for the left lateral, right lateral, median and caudate lobes, respectively. The incidence of neoplasms in the caudate lobe was significantly different from left lateral and median lobe in the F1 females. No significant differences were present in the F1 males. An examination of normal animals of the ratio of the weight of each of the four liver lobes to the total weight of the liver in both sexes of both strain.s revealed the left lateral lobe to be the largest, the median lobe to be second, the right lateral lobe to be third and the caudate lobe to be the smallest. The correlation of lobar distribution of liver tumors and liver lobe weight is shown graphically in Figure 1 . Vol. 9, No. 1, 1981 
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DISCUSSION
The F1 and Fz mice were studied to test the hypothesis that the F2 cross would be genetically heterogenous and more representative of the human population than the genetically homogeneous F1 cross. The two crosses responded similarly.
For both the F1 males and females and the F2 males and females, liver tumors were most numerous in the left lateral lobe which is the largest lobe of the liver, slightly higher or equal in number in the median compared to the right lateral lobe, and least numerous in the caudate lobe which is the smallest lobe of the mouse liver.
Significant hepatotoxic differences have been reported between the right and left lobes of rat livers with C C 4 and DMN [6] . The investigators suggested that the differences in hepatotoxicity between lobes was related to levels of microsomal enzymes. Our results would suggest that for benzidine the distribution of liver tumors in lobes may be associated with liver volume and weight.
The fact that the percentages of lobar involvement do not correlate exactly with the ratio of the weights of the respective lobes suggests that other factors besides lobe weight are involved. Additional work is needed to fully explain the lobar distribution of liver tumors in mice.
